INTRODUCTION {#sec1-1}
============

Food security exists when in a society all people at all times have enough food for an active, healthy life.\[[@ref1]\] In contrast, food insecurity exists when food is not easily accessible and households have difficulty securing adequate food.\[[@ref2]\] Food insecurity has emerged as a global crisis following the global economic meltdown.\[[@ref3]\] Over the past two decades, food insecurity has increasingly been recognized as a serious public health problem in the developed world.\[[@ref4]\] In USA, an estimated 17.4 million households, or 14.7% of all households, experienced food insecurity in 2009\[[@ref5]\] and according to the 2012 report of the Food and Agriculture Organization (FAO) on the state of food insecurity in the world, about 870 million people are estimated to have been undernourished (in terms of dietary energy supply) in the period 2010-12.\[[@ref2]\] Some surveys have found variation in the prevalence of food insecurity across Iran. For example, in Sharafkhani, Dastgiri, Hakim, and Karam Soltani studies, prevalence rates were 59.6%, 36.3%, 37.6%, and 30.5%.\[[@ref6][@ref7][@ref8][@ref9]\] However, there is little published data that provides insights regarding the extent and severity of food insecurity among the rural households in Iran. Some studies have shown that there is an association between household food insecurity and some factors. In Sharafkhani' study was observed that distance from the city, number of centers that provides food, residential infrastructure, family size, and the presence of both parents are important factors on household\'s food insecurity status.\[[@ref10]\] In Furness' study that conducted in Los Angeles observed that income, having children in the household, and past homelessness were influential factors on food insecurity.\[[@ref11]\] The objective of this study was to assess the prevalence of food insecurity and associated factors among rural households in north-east of Iran (Neyshabur).

METHODS {#sec1-2}
=======

Participants {#sec2-1}
------------

In this cross-sectional study, a total of 5000 rural households were selected in Neyshabur (a city in north-east of Iran) using simple random sampling. 353 households were excluded from the study, because of disagreement to contribute in study. Therefore, 4647 questionnaires were analyzed (response rate = 92.94%). The data were collected between April and June 2011, in the villages of Neyshabur. All participating households provided informed consent after being acquainted with the purpose of study. The approval of this research was obtained from the research committee of the Neyshabur University of Medical Sciences.

Procedure and study instrument {#sec2-2}
------------------------------

In this study, questionnaires have been filled via a face-to-face interview with responsible for household nutrition by trained persons (rural health volunteers), and for enhance accuracy; all participating households were informed that their responses would remain confidential. The Iranian version of the Six-Item Short questionnaire of Household Food Security Scale was used to measure food insecurity. This questionnaire was validated in Iran by Dastgiri.\[[@ref12]\] This questionnaire contains six-items from the food security: (1) In the last 12 months, did you or any other in your household ever have to cut the size of your meals or skip meals entirely because there was not enough money for food? (2) If yes, how often did this happen? (3) In the last 12 months, did you ever eat less than you felt you should because there was not enough money to buy food? (4) In the last 12 months, were you ever hungry, but did not eat because you could not afford enough food? (5) The food that I/we bought just did not last, and I/we did not have money to get more. Was this often, sometimes, or never true for you or the other members of your household in the last 12 months? (6) I/we could not afford to eat balanced meals. Was this often, sometimes, or never true for you or the other members of your household in the last 12 months? Households were classified as "food-insecure" if the respondent answered affirmatively to two or more of the six household food security questions. "Almost every" and "some months" were considered affirmative responses to Question 2. "Often" and "sometimes" were considered affirmative responses to Questions 5 and 6.\[[@ref13]\]

Dependent and independent variables {#sec2-3}
-----------------------------------

Food insecurity was considered as dependent variable. The other data collected, included, family size (≤3 vs. \>3 persons), education years of household supervisor (\<12 year vs. ≥12 year), age of household supervisor (≤50 year vs. \>50 year), presence of children at home (no vs. yes), car ownership (no vs. yes), house ownership (tenant vs. private house), presence of chronic disease in household (no vs. yes), presence of smoker in household (no vs. yes), distance from the city (≤30 km vs. \>30 km), number of places that provides food (≥1 vs. 0), residential infrastructure (≤50 km vs. \>50 km), parentship status (two parents vs. single parent), and household income per month (≥4,000,000 Rial vs. \<4,000,000 Rial) as independent variables.

Statistical analyses {#sec2-4}
--------------------

The information collected was analyzed with the SPSS16.0 (SPSS Inc, Chicago, IL) software. Descriptive analyses performed including, frequencies, percentages, ranges, means, and standard deviations (SD). One-way analysis of variance (ANOVA) test was used in order to compare different status of food security (High or marginal Food Security (HFS), Low Food Security (LFS), and Very Low Food Security (VLFS)) according to household income (per month) and Tukey\'s Post-Hoc test was used in order to compare HFS, LFS, and VLFS two by two. Logistic regression model was used to investigate the relation between food insecurity and other variables. In this study, the Hosmer and Lemeshow goodness-of-fit test was used to test the model fit. We reported odds ratio (OR) with 95% confidence interval (CI). Various factors tested to have an association with food insecurity with *P* \< 0.05.

RESULTS {#sec1-3}
=======

The characteristics of study households are shown in [Table 1](#T1){ref-type="table"}. The family size of 55.7% households was more than three persons (range 1-15). The mean age of household supervisors was 47.2 ± 16.74 year (range 16-100 year). Total prevalence of food insecurity in the study population was 40.9% (95% CI 39.49-42.31). Of 4647 households, 704 (15.15%) households had VLFS, 1196 (25.74%) households had LFS, and 2747 (59.1%) households had HFS. One-way ANOVA test showed that average per month income according to household food security status (HFS, LFS, and VLFS) was significantly different (*P* \< 0.05). However, after use of Tukey\'s Post-Hoc test observed average per month income was not significantly different between LFS and VLFS. In this study, after the use of Univariate logistic regression model observed that there was significant relation between independent variables such as education level of household supervisor, age of household supervisor, car ownership, house ownership, presence of chronic disease in household, presence of smoker in household, distance from the city, residential infrastructure, parentship status, and household income (per month). While variables such as family size, presence of children at home, and number of places that provide food had did not have a significant relation with food insecurity status \[[Table 2](#T2){ref-type="table"}\]. [Table 3](#T3){ref-type="table"} illustrates the results of Backward Multivariate Logistic Regression model, it is apparent that OR of food insecurity increased with: The presence of chronic disease in household in comparison the absence, the rural distance upper than 30 km from the city in comparison the distance ≤30 km, the presence of smoker in household in comparison the absence, the residential infrastructure of household ≤50 m^2^ in comparison the \>50 m^2^, the presence of single parent in comparison the presence of both parents at home and the household income (per month) lower than 4,000,000 Rial in comparison the ≥4,000,000 Rial. But, OR of food insecurity decreased with having a car in family in comparison not having and the family having a house in comparison not having.
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Odds ratio estimates of household food insecurity based on the univariate logistic regression model
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Odds ratio estimates of household food insecurity based on the multivariate logistic regression model
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DISCUSSION {#sec1-4}
==========

This investigation was a cross-sectional study designed to assess the prevalence of food insecurity and associated factors among rural households in Neyshabur. The findings indicated that household food insecurity was prevalent among rural households of Neyshabur (40.9%). In Dastgiri\'s study used Iranian version of the Six-Item Short questionnaire of Household Food Security Scale in order to assess prevalence food insecurity in the northwest region of Iran observed that 59.3% of households experienced food insecurity.\[[@ref14]\] In Ramesh' study, the results showed that the prevalence of food insecurity without hunger was 27.8% and food insecurity with hunger was 16.2%.\[[@ref15]\] The study conducted by Furness, in Los Angeles, showed that 24.4% of households experienced food insecurity.\[[@ref11]\] In Piaseu\'s study conducted on 199 households in Thailand, it was observed that 39.2% of households experienced food insecurity without hunger and 30.1% of households had food insecurity with hunger.\[[@ref16]\]

In this study, after the use of multivariate logistic regression model \[[Table 3](#T3){ref-type="table"}\] observed that car ownership, house ownership, presence of chronic disease in household, distance from the city, presence of smoker in household, residential infrastructure, parentship status, and household income (per month) are influential factors that affect household food insecurity of study population. In Sharafkhani\'s study was conducted on 2500 households selected from Qaresoo region in the north-west of Iran and used of the Six-Item Short questionnaire of Household Food Security Scale, the influential factors affecting household food insecurity were: Distance from the city, number of centers that provides food, family size, presence of both parents, and residential infrastructure.\[[@ref10]\] In Dastgiri\'s study used of the Six-Item Short questionnaire of Household Food Security Scale, the influential factors affecting household food insecurity were: Children at home, elderly people at home, education (head of family), car ownership, house ownership, monthly income, and parentship status.\[[@ref14]\] In Furness\'s study conducted among households in Los Angeles County and used of the Six-Item Short questionnaire of Household Food Security Scale, the influential factors were: Income, children in household, past homelessness.\[[@ref11]\] In study conducted by Mohammadzadeh, food insecurity was positively associated with number of members in the household and negatively associated with parental education level, job status and household economic status.\[[@ref17]\] As observed in this study and other mentioned studies, socio-economic status had a remarkable role on the high prevalence of food insecurity in the surveyed regions. Data such as these can be used to specify high-risk areas with food insecurity and use of it to implement interventional programs in there. Some studies were carried out in order to assess quality of diet in Iranian people and they evaluated some indices such as dietary energy density, dietary diversity score, and so on.\[[@ref18][@ref19][@ref20]\] Food insecurity is likely related to quality of diet. So with attention to result of this study and other similar studies and furthermore, the importance of diet quality, we suggest that future studies assess the relation between food insecurity and the diet quality indices beside prevalence of food insecurity assessment in different rural regions of Iran.

Strengths and limitations {#sec2-5}
-------------------------

The most notable strengths of this study include: Use of large sample size, use of logistic regression model, and response rate greater than 92%. Furthermore, this study has some limitations: First, causality between the compared variables could not be concluded due to the cross-sectional design of the study. Second, 353 households were excluded from the study because of refusal to participate in the study.

CONCLUSIONS {#sec1-5}
===========

The findings from this study showed that food insecurity is prevalent among rural households of Neyshabur and also observed that some variables had a relation to food insecurity especially household income per month. This indicates that there is an urgent need to identify and implement interventional programs by Neyshabur leaderships to improve the undesirably high level of food insecurity in rural households.
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